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SUMMARY — The one-year incidence of carotid occlusion is 6/100 000 inhabitants in gene-
ral population. Stroke incidence and mortality rate in these patients vary. Patients that underwent
carotid endarterectomy (CES) are at a higher risk of progression of contralateral carotid stenosis.
The aim of the study was to investigate the management and natural history of the contralateral
internal carotid artery disease in patients with internal carotid artery occlusion (ICAQ). During
one year, 297 patients with ICAO were investigated. Follow up examinations were retrospectively
analyzed and patients were divided into groups according to contralateral carotid disease. Out of
297 patients, only one investigation was performed in 90 patients with carotid occlusion. Thirty
three patients were followed up due to postoperative ICAQ. In 14 patients, ICACO developed during
ultrasonographic follow up. In this group of patients, 9 had unchanged contralateral findings, whe-
reas in 5 patients disease progression was observed. Out of 44 patients with ICAO and contralateral
subtotal stenosis at initial investigation, 42 underwent carotid surgery. Postoperatively, 32 patients
had normal findings, 6 developed mild carotid stenosis, 2 developed moderate carotid stenosis, and
2 had postoperative carotid occlusion. Two patients were followed-up without intervention. Nine
patients with bilateral ICAO were followed-up for years. Follow up was continued in 106 patients
with ICAO and contralateral mild to moderate changes. The finding was unchanged in 68 patients.
In 21 {30%) patients the disease progressed to subtotal stenosis and 18 patients underwent carotid
surgery. Accordingly, contralateral carotid disease progression was observed in one third of patients
with carotid ocelusion. Additional studies on the issue are needed.
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Introduction

Stroke is the second most common cause of death
worldwide. It is also a major cause of disability'. Ca-
rotid artery stenosis is defined as narrowing of the ar-
terial lumen; it is considered symptomatic if ipsilateral
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retinal or cerebral ischemia has occurred. It is an im-
portant cause of stroke and other adverse neurologic
events. I'ransient ischemic attack (TTA) or ischemic
stroke is associated with occlusion of one of the ca-
rotid arteries in 9% of patients®. Association of TTA
or stroke with bilateral carotid artery occlusion is re-
ported in 0.4% of cases’. These patients do not appear
to be at a higher risk of recurrent ischemic stroke?.
The reported rate of asymptomatic carotid stenosis
is between 2% and 18%, depending on the population
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studied®. In a large population-based study of nearly
7,000 individuals, the prevalence of 3.8% in men and
2.7% inwomen was found®. In the general population,
the annual incidence rate of symptomatic internal ca-
rotid artery occlusion (ICAQ) is about 6/100,000¢.

Age, hypertension, cigarette smoking, hyperlipi-
demia, diabetes mellitus, male sex and fibrinogen as
well established risk factors for atherosclerosis corre-
late with carotid stenosis and its severity™.

Neurosonologic follow up of carotid artery is rec-
ommended after carotid endarterectomy (CEA). The
incidence of postoperative stenosis of ICA (above 60%
diameter reduction) is between 13% and 21%°. In
most hospitals, patients would undergo second CEA
in case of significant restenosis.

Monitoring of the progression of contralateral ca-
rotid artery stenosis is even more important for follow
up examination because contralateral progression has
been found to be more common than ipsilateral recur-
rent stenosis. In only one study, 82 patients with ca-
rotid occlusion and contralateral ICA stenosis greater
than 60% were followed™. If the stenosis progressed to
more than 70%, CEA was performed. In this study, a
higher incidence of ipsilateral strokes and all strokes
was observed in these patients.

'The aim of this retrospective study was to show the
development of ICA occlusion and the natural history
of the contralateral carotid disease.

Patients and Methods

During one-year period, 8,000 patients were ex-
amined at Cerebrovascular Laboratory. Patient follow
up examinations were retrospectively analyzed and pa-
tients with ICA occlusion were classified into groups.

Carotid color duplex finding (CCDFI) of both carot-

Table 1a. Finding on contralateral carotid avtery in pa-
tients with ccclusion found on tnitial examination

Grade of stenosis n

0%-50% 62 68.9%
51%-75% 8 8.9%
=75% 11 12.2%
Occlusion 9 10%

id arteries were assessed for plaque morphology and
grade of stenosis. CCDIT was performed by use of
color-doppler ultrasound on ALOKA 5500 and 10
Premium with a 10-MHz linear probe.

The grade of stenosis was analyzed according to
the defined eriteriall. Stenosis is considered mild if the
reduction of diameter is below 50%, moderate steno-
sis means 51%-75% reduction, and significant stenosis
means reduction over 75% of diameter. Carotid artery
occlusion was diagnosed if color coded flow and he-
modynamic spectrum were absent.

Group 1 consisted of patients with only one
CCDFT finding, group 2 of patients with postopera-

tive ICA occlusion, and all others were divided into

Table 2. Demographic daia of patients with occlusion de-
veloped during follow up

No. of patients 14

Sex 11 male/3 female
Median age (yrs) 69.2

Median time of follow up (yrs) 3.7

Side of internal carotid artery
occlusicn

7 right/7 left

Table 2a. Finding on contralateral carotid ariery m pa-
tients with occlusion developed during follow up

Table 1. .D'e;f'?mgmpbz:.f dz.zm of patients with occlusion Uncha.nged 9 (64.3%)
Jound on niiial examinaition finding
P . Mild stenosis y
No. of patients 90 e — occlusion
Sex 56 male/34 female Mild to significant 1
Med; 71 stenosis
.e 1an' age (yrs) . Moderate stenosis 1
Side of 1n11:er{131 carotid 41 right/51 left —occlusion
artery occlusion Significant stenosis 1
Side of comrpon carotid 7 sight/5 left —occlusion
artery occlusion Total 5 (35.7%)
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Table 3. Demagraphic data of patients with cavotid artery

cechusion and contralateral significant cavotid stenosts

No, of patients 44

40 male/4 female
70.2

Median time of follow up (yrs) 4.7

Sex
Median age (yrs)

No, of patients with carotid
endarterectomy performed

42 (95.5%)

ICA findings in Table 2a. Occlusion of carotid artery
developed after a median follow up of 3.7 years and
progression of contralateral carotid disease was de-
tected in 35.7% of patients. Group 4 consisted of 44
patients with occlusion of one carotid artery and sub-
total stenosis of the other. Out of these 44 patients, 42
(95.5%) underwent CEA. Two patients were followed-
up without intervention. Postoperative restenosis was
found in 23.7% of the patients operated on. Data on

Table 3a. Postoperative finding in patients with carctid artery occlusion and carotid

endarterectomy performed on contralateral side

Ne. of patients with carotid endarterectomy performed

42 (95.5%)

Satisfactory postoperative finding

32 (76.2%)

Postoperative progression Mild stenosis 6
Moderate stenosis 2
Significant stenosis 2

Total

10 (23.7%)

several groups according to the mode of occlusion
development or finding on the contralateral carotid
artery. Data are presented as numbers and percentage
for each group.

Results

There were 297 patients with carotid occlusion
recorded. Data on group 1 patients examined only
once during the current year are presented in Table
1. The finding on contralateral carotid artery is pre-
sented in Table 1a. Group 2 consisted of patients with
postoperative occlusion. There were 33 such patients,
but the results are published separately. The rest of
patients were divided into another four groups. Data
on patients that developed occlusion during follow up
(group 3) are presented in Table 2, and contralateral

these patients are presented in Tables 3 and 3a. Group
5 had nine patients with bilateral carotid artery oc-
clusion, were followed-up for 4.9 years (Table 4). In
group 6 there were patients with previously found oc-
clusion of one carotid artery, followed for a median
time of 4.8 years. Data on these patients are shown in
Table 5. Progression of contralateral carotid disease
was found in 35.9% of patients (Table 5a).

Discussion

Our results showed contralateral carotid artery
stenosis to have progressed in one third of patients with
carotid occlusion. Atherosclerosis is a system disease
that affects all vascular beds. In a survey by Paraskevas
and Mikhailidis, advanced carotid stenosis contralat-

erally to symptomatic [CAO was found in 42.5% of

Tabie 4. Demographic data of patients followed-up for bilateral cavotid

artery occiusion

No. of patients 9

Sex 8 male/1 female
Median age (yrs) 68.3

Median time of follow up (yrs) 49

Side of internal carotid artery occlusion 9 both right and left
Side of commen carotid artery occlusion 1 both right and left
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Table 5. Demographic data of patients with previously diagnosed carotid

artery cecluston

No. of patients 106

Sex 72 male/34 female
Median age (yrs) 68.9

Median time of follow up (yrs) 4.8

Side of internal carotid artery occlusion 52 right/54 left
Side of common carotid artery occlusion 2 right/4 left

patients”. A higher risk of cerebrovascular events has
also been reported, since 43.3% of the plaques were
echolucent and therefore more likely to progress’. In
another survey of patients with ICAO that who pre-
sented with stroke in 57% and TIA in 8% of cases,

In all groups, there was a significant male pre-
dominance (group 1: 62%; group 3: 78.6%; group 4:
90.9%; group 5: 88.9%,; and group 6: 68%), as shown
in previous studies'>". A study of 82 patients with as-
ymptomatic carotid stenosis (60%-69%) and contral-

Table 5a. Finding on contralateral carotid artery in paiients with previously diagnosed

carotid arlery occlusion

Unchanged finding 63 (64.1%)

Progression Mild stenosis 9 (23.3%)
Moderate stenosis 8 (21%)
Significant stenosis 3(7.9%)

Patients that underwent carotid surgery

Total

18 (47.4%)
38 (35.9%)

moderate to severe stenosis of the contralateral carotid
artery was found in 47% of patients, and one third
of these patients ultimately required carotid surgery®.
In our patients, moderate stenosis to occlusion (51%-
100% diameter reduction) of the contralateral carotid
artery was detected in one third (31.1%) of patients
with only one CCDFI examination performed (group
1). In the group of patients that developed ICA oc-
clusion during follow up (group 3), progression of the
contralateral carotid stenosis was also found in around
one third of patients (35.7%). Group 4 consisted of pa-
tients with occlusion of ene ICA and subtotal steno-
sis of the other carotid artery. After CEA had been
performed, restenosis of ICA was found in nearly one
third (23.7%) of these patients. In group 6 consist-
ing of patients with ICA occlusion and monitored for
nearly 5 vears, contralateral progression was recorded
in 35.9% of patients. Therefore, atherosclerotic disease
is progressive and is affecting both sides.
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ateral carotid occlusion showed 20 (24%) patients to
have progressed to significant stenosis of over 70%,
and 11 patients had associated symptoms. These pa-
tients had a higher incidence of late stroke and TIA
(33% and 27%, respectively), even if on optimal medi-
cal therapy’.

Patients with ICAO should undergo control ul-
trasonography more frequently than those without
ICAQ?®, Current guidelines recommend screening of
subpopulation aged over 65 or with at least 3 of the
following risk factors: hypertension, hyperlipidemia,
cigarette smoking and coronary heart disease® .

In conclusion, patients with carotid artery occlu-
sion are at a greater risk of developing a higher degree
of contralateral carotid artery stenosis. These patients
should be carefully investigated and followed-up; at-
tention should be paid to the management of their
vascular risk factors in order to reduce the risk of ad-
verse cerebrovascular events.
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Sazetak

BOLEST KONTRALATERALNE KAROTIDE U BOLESNIKA 5 OKLUZIJOM UNUTARNJE KAROTID-
NE ARTERIJE

A. Lovrencic-Huzjan, M. Strincka, D. AZman, §. Strbe, D. Sodec-Simicevici V. Demarin

Godisnja incidencija okluzije unutarnje karotidne arterije (ACI) u opéoj populacii je 6/100.000 stanovnika. Godisnja
razina moZdanih udara i smrti vezanih uz okluziju ACI varira. U bolesnika u kojih je uéinjena karotidna endartercktomija
postoji povedani rizik progresije kontralateralne karotidne stenoze. Cilj ove studije bio je prikazati stanje kontralateralne
karotidne bolesti u bolesnika s karotidnom okluzijom. U jednogodisnjem razdoblju u Cerebrovaskularnom laboratoriju
Klinike za neurologiju pregledano je 8.000 bolesnika obojenim doplerom karotidnih arterija prema protokolu. Zabiljezeno
je 297 bolesnika s okluzijom ACI. Retrospektivno su analizirani nalazi doplera te su bolesnici prema nalazu na kontra-
lateralnoj karotidnoj arteriji svrstani u 6 skupina. Okluzija ACT otkrivena je na prvom pregledu u 90 od 297 bolesnika.
Poslijeoperacijski se okluzija razvila u 33 bolesnika. U 14 bolesnika okluzija je nastala tijekom pracenja. Kontralateralno
je 9 bolesnika iz ove skupine imalo nepromijenjen nalaz, dok je u 5 zabiljeZena progresija bolesti, Operirana su 42 od 44
bolesnika s okluzijom ACI 1 subtotalnom stenozom kontralateralno na prvom pregledu. Poslijeoperacijski je 32 bolesnika
imalo uredan nalaz, 6 je razvilo podetnu stenozu, 2 umjerenu stenozu, a 2 poslijeoperacijsku okluziju ACIL Dvoje bole-
snika je dalje pra¢eno bez intervencije. Devetoro bolesnika s obostranom okluzijom ACI pradeno je 4,9 godina. Pradenje
je nastavljeno 1 u 106 bolesnika s okluzijom ACI te kontralateralno podetnim do umjerenim promjenama. Nalaz je bio
nepromijenjen u 68 bolesnika. U 21 (30%) bolesnika stenoza je napredovala do subtotalne, a 18 bolesnika je operirano.
Dalkle, progresija kontralateralne karotidne bolesti nastupila je u treéine bolesnika s ckluzijom ACI.

Kljuéne rijeci: Karofidna stenoza — komplikacije; MoZdani infarks — epidemiologija; Karotidna okluzija; Endarterekiomija,
karotida
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